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Abstract
BACKGROUND: Our world is now facing the public health emergency situation. Since early December 2019, 
COVID-19 emerged the Wuhan City, Hubei Province, China. The disease is still continuing spread to more than 200 
countries and territories globally.
AIM: This study aimed to assess the knowledge of COVID-19 among the surveillance officers and outbreak 
investigation team in North Sumatera, Indonesia.
METHODS: A cross-sectional study was performed between March 5, 2020 and April 20, 2020, among the 
surveillance officers and outbreak investigation team in North Sumatera province, Indonesia. A set of validated, 
pre-tested questionnaire was used to measure knowledge regarding COVID-19 infection and to collect a range of 
explanatory variables. Data were collected through a self-administered questionnaire. A two-step logistic regression 
analysis was employed to assess the association of participants’ demographic data, level of education, surveillance 
training, length of work, and location of workplace with the knowledge.
RESULTS: A total of 246 participants were collected. We found that 109 out of 246 (44.3%) participants were good 
knowledge of COVID-19. Multivariate model revealed that surveillance training was the most associated variable 
with knowledge of COVID-19 (OR = 2.15, 95% CI = 1.09–4.27). In addition, as much as 27 participants (79.4%) 
have good knowledge and also have received surveillance training expressed a willingness to conduct surveillance 
(OR = 4.75, 95% CI = 1.98–11.39).
CONCLUSIONS: The knowledge of surveillance officers and outbreak investigation team in North Sumatera 
regarding COVID-19 is relatively low. Participants who have good knowledge and have received surveillance training 
expressed a willingness to conduct surveillance of COVID-19 in the community. Therefore, training for surveillance 
and outbreak investigation team to improve the understanding and skill is a must.
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Introduction
Our world is now facing the public health 
emergency situation. Since early December 2019, 
unknown etiology of pneumonia disease emerged the 
Wuhan City, Hubei Province, China [1] The disease 
rapidly spread throughout China. On January 7, 2020, 
China identified the disease caused by a new type of 
coronavirus [2], [3]. Coronavirus (CoV) is a large family of 
viruses that cause diseases ranging from mild to severe 
symptoms. At least two types of coronavirus are known 
to cause diseases that can cause severe symptoms 
such as Middle-East respiratory syndrome and severe 
acute respiratory syndrome (SARS) [1], [3], [4]. 
Coronavirus disease 2019 (COVID-19) is a new type of 
infectious disease that has never been identified before 
in humans. Clinical manifestations usually appear within 
2 days–14 days after exposure. Common signs and 
symptoms of coronavirus infection include symptoms 
of acute respiratory disorders such as fever, coughing, 
and shortness of breath. In severe cases, the disease 
can cause pneumonia, acute respiratory syndrome, 
kidney failure, and even death [4], [5].
On January 30, 2020, the WHO has 
designated the COVID-19 as Public Health Emergency 
of International Concern (PHEIC) [1], [6], [7] As of 
March 11, 2020, the WHO has declared that COVID-19 
as a global pandemic [6], [8], [9]. The increase number of 
COVID-19 cases took place quite quickly and there has 
been a spread outside the Wuhan and other countries. 
The disease is still continuing spread to more than 200 
countries and territories globally [1], [7]. As of May 7, 2020, 
there were 3,634,172 confirmed cases of COVID-19 
globally including 251,446 deaths (CFR = 6.92%) [7].
The first confirmed case of COVID-19 in 
Indonesia was reported on March 2, 2020 [10], [11]. On 
April 13, 2020, the President of Indonesia has declared 
that COVID-19 as national disaster [12], [13]. As of 
April 10, 2020, all provinces in Indonesia have already 
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reported the COVID-19 cases [14], [15] As of May 7, 
2020, there were 12,776 confirmed cases of COVID-19 
including 930 deaths (CFR = 7.28%) in Indonesia [16]. 
The COVID-19 confirmed cases have been reported 
throughout all the Indonesian archipelago. Local 
transmissions occurring mainly in the island of Java, 
specifically in the capital city of Indonesia: Jakarta 
and other provinces in Java island such as West Java, 
Banten, Central Java, and East Java. North Sumatera 
province is one of the provinces outside of Java island 
that reported local transmission of COVID-19 [16], [17] 
On March 18, 2020, North Sumatera Province reported 
the first confirmed case of COVID-19 [18]. The case 
was a man who had traveled to Jerusalem and Italy 
a few couple days before. As of April 23, there were 
111 cases including 12 deaths (CFR = 10.81%) in 
North Sumatera. The battle against COVID-19 is still 
continuing in North Sumatera [19].
In addition, during the public health 
emergencies like COVID-19, it is important to implement 
good surveillance [20], [21]. Surveillance activities are 
needed to identify risk factors, measure the impact of 
disease, detect changes in trends, determine action 
items, prioritize the use of public health resources, 
and the target of interventions [22]. The surveillance 
officers as the front liner officer play a critical role to 
prevent the spread of COVID-19. A good knowledge 
about the disease is needed for the surveillance officers 
and outbreak investigation team in carrying out these 
surveillance actions. Therefore, the purpose of the study 
was to assess the knowledge of COVID-19 among the 
surveillance officers and outbreak investigation team in 
North Sumatera, Indonesia.
Methods
Study design and setting
This cross-sectional survey was conducted 
from March 5, 2020, to April 20, 2020. The online survey 
was designed by Google Forms and then the survey’s 
link shared to the surveillance WhatsApp groups in 
North Sumatera and the districts. Each member of 
the WhatsApp group was invited to answer the survey 
and requested to forward the survey link to others. It 
required 7–10 min to complete the survey.
Data collection
The questionnaire consisted of two parts: 
Demographics and knowledge section. Demographic 
section included age, gender, level of education, 
length of work, and surveillance training experience 
variables. To measure the knowledge regarding the 
surveillance of COVID-19, the questions according to 
guideline of prevention and control of COVID-19 by 
the Ministry of Health of Indonesia [5]. In the last part 
of questionnaire, we ask about willingness to conduct 
surveillance and outbreak investigation of COVID-19 
in their work area.
Statistical analysis
The respondent’s knowledge score about 
COVID-19 was calculated as the sum of the response 
scores. The number of questions regarding the 
respondent’s knowledge was 24 questions. Each 
correct respondent’s answer will get a score of 1 and 0 
for each incorrect/unknown answer. The minimum score 
of the respondent is 0 and 24 for the maximum score. 
The level of knowledge was grouped into “good” and 
“poor” based on the 80% cutoff point. The Cronbach’s 
alpha coefficient of the knowledge questionnaire was 
0.73 in our sample, indicating acceptable internal 
con]. A two-step logistic regression was employed to 
assess the association of participants’ demographic 
data and other potential variables with the knowledge 
of participants. All variables with p ≤ 0.25 in the 
univariate analysis were included in the multivariate 
model. Odds ratio (OR) was used to determine the 
potential variables. The estimated crude OR of the 
univariate analyses and the adjusted OR (aOR) of the 
multivariate analyses were calculated together with 
95% confidence interval (CI).
Ethical consideration
The study was approved by the Research 
Ethics Committee of University of Prima Indonesia 
(No: 005/KEPK/UNPRI/III/2020). We conducted the 
survey with agreement of the respondents. All personal 
information of the respondents involved in the survey 
have been kept confidential.
Results
Characteristics of participants
A total of 246 participants were collected during 
the study period. Most of participants were female 193 
(78.5%), there were only 57 (23.2%) participants who 
had surveillance training, the highest age group was 
31–40 years (48.0%), level of education was bachelor 
degree (61.4%), and length of work was higher than 5 
years (71.5%) (Table 1).
Knowledge of COVID-19
We found that 109 out of 246 (44.3%) 
participants were good knowledge on COVID-19. 
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received surveillance training, length of work (more than 
5 years) and location of workplace (district/regency and 
province) were associated with knowledge of COVID-
19 (Table 1). However, the multivariate model resulted 
that only surveillance training was the most associated 
variable with knowledge of COVID-19 (Table 1). 
Participants who have received surveillance training 
were 2.15 times more likely to have good knowledge 
compared to participants who have not received 
surveillance training.
Willingness to conduct investigation and 
contact tracing
The study found that participants who have good 
knowledge and who have received surveillance training 
were the significant factors of willingness to conduct 
surveillance and outbreak investigation of COVID-19 in 
North Sumatera, Indonesia. Participants who have good 
knowledge were 2.45 times more likely to be willing to 
conduct surveillance rather than they who do not have 
good knowledge (95% CI= 1.44-41.17). In addition, 
participants who have received surveillance training were 
2.08 times more likely to be willing to conduct surveillance 
rather than they who not received surveillance training 
(Table 3).
Table 3: Predictors of willingness to conduct surveillance and 
outbreak investigation of COVID-19
Variable Willing to conduct surveillance n (%) p value OR (95% CI)
Knowledge 
Good* 69 (63.3) 0.001 2.45 (1.44–4.17)
Poor 53 (38.7)
Training
Yes* 38 (66.7) 0.036 2.08 (1.44–4.17)
No 84 (44.4)
Level of education
Diploma degree* 25 (41) 1
Bachelor degree 74 (49) 0.089 2.26 (0.88–5.77)
Master degree 23 (67.6) 0.125 1.95 (0.83–4.54)
Length of work (year)
<1* 26 (49.1) 1
1–3 2 (40) 0.783 0.91 (0.47–1.78)
>3–5 5 (41.7) 0.951 1.1 (0.17–6.81)
>5 89 (50.6) 0.751 1.22 (0.34–4.14)
P value, OR: Odds ratio, CI: Confidence interval, *: Reference group
Table 1: Univariate logistic regression analysis of knowledge on COVID-19 (n = 246)
Variable n (%) Good knowledge Univariate Multivariate
n (%) P OR (95% CI) P OR (95% CI)
Age group
<30* 34 (13.8) 11 (32.4) 1 1
31–40 118 (48.0) 60 (50.8) 0.41 1.42 (0.62–3.25) 0.74 1.16 (0.49–2.76)
>40 94 (38.2) 38 (40.4) 0.13 0.66 (0.38–1.13) 0.08 0.60 (0.34–1.07)
Gender
Male* 53 (21.5) 26 (49.1)
Female 193 (78.5) 83 (43.0) 0.44 1.28 (0.69–2.35) 0.99 1.01 (0.49–2.06)
Level of education
Diploma degree* 61 (24.8) 21 (34.4) 1 1
Bachelor degree 151 (61.4) 71 (47.0) 0.04 1.51 (1.81–4.48) 0.07 1.05 (0.41–2.73)
Master degree 34 (13.8) 17 (50.0) 0.75 1.13 (0.54–2.37) 0.59 0.79 (0.35–1.82)
Surveillance training
Yes* 57 (23.2) 35 (59.3) 0.004 2.47 (1.35–4.54) 0.028 2.15 (1.09–4.27)
No 189 (76.8) 74 (39.6)
Length of work (year)
<1* 53 (21.5) 24 (45.3) 1 1
1–3 5 (2.1) 1 (20.0) 0.96 0.98 (0.53–1.82) 0.81 0.92 (0.46–1.82)
>3–5 12 (4.9) 5 (41.7) 0.29 3.26 (0.36–29.74) 0.46 2.33 (0.25–21.68)
>5 176 (71.5) 79 (44.9) 0.04 1.14 (1.35–3.73) 0.95 1.05 0.29–3.72)
Location of workplace
Subdistrict* 143 (58.1) 55 (38.5) 1 1
District/regency 70 (28.5) 34 (48.6) 0.02 2.46 (1.13–5.35) 0.14 1.88 (0.82–4.29)
Province 33 (13.4) 20 (60.6) 0.03 1.63 (1.70–3.78) 0.46 1.40 (0.58–3.42)
P: P value, OR: Odds ratio, CI: Confidence interval, *: Reference group
Almost all of participants (99.6%) know that COVID-
19 caused by coronavirus. All participants reported 
that they have heard of COVID-19 before the survey 
was conducted. As much as, 83.5% of participants 
first heard of COVID-19 through social media followed 
by television (81.1%) and health worker/health-care 
providers (66.3%). Most of participants (96.3%) reported 
that they know about the COVID-19 guidelines, but only 
52.4% of participants have good understanding of the 
guidelines (Table 2).
Table 2: Participants’ general knowledge of COVID-19 and 
examining of COVID-19 guidelines
Questions n (%)  χ2 P 
Source of information
Social media 208 (83.5) 2.132 0.555
Television 202 (81.1) 2.141 0.678
Health worker/health-care provider 165 (66.3) 1.831 0.877
Online newspaper 97 (39) 0.794
COVID-19 caused by
Virus 245 (99.6) 0.799 0.371
Bacteria 1 (0.4)
COVID-19 more danger than MERS-CoV and SARS
Yes 126 (51.2) 43.042 <0.001
No 120 (48.8)
Main clinical symptoms of COVID-19: Fever, fatigue, dry cough, myalgia, and influenza
Yes 241 (97.9)
No 5 (2.1)
Transmission of COVID-19 through droplets
Yes 219 (89) 0.224 0.636
No 27 (11)
Not all persons with COVID-19 will develop to severe cases
Yes 182 (73.9) 1.573 0.21
No 64 (26.1)
Persons who do not show clinical symptoms can infected others
Yes 209 (84.9) 0.09 0.764
No 37 (15.1)
COVID-19 can be prevented
Yes 225 (91.5) 0.04 0.948
No 21 (8.5)
Know about COVID-19 guideline 
Yes 237 (96.3) 80.974 <0.001
No 9 (3.7)
Understanding of COVID-19 guideline 
Good 129 (52.4) 73.426 <0.001
Poor 117 (47.6)
MERS: Middle-East respiratory syndrome
Associated factors with knowledge of 
COVID-19
The univariate logistic regression analysis 
resulted that level of education (bachelor degree) has 
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Discussion
Knowledge is a logical prerequisite to the 
intentional performance of health-related behaviors, 
prevention beliefs, individual’s cognition, and positive 
behaviors [24]. Good knowledge will enhance 
self-confidence in carrying out competent actions. 
The previous studies have explored the knowledge of 
COVID-19 among health care workers [25], [26], [27], 
but our study aimed to determine the knowledge of 
surveillance officer and outbreak investigation team. 
The findings of the study showed that a poor level of 
knowledge toward the COVID-19 among surveillance 
officer and outbreak investigation team in North 
Sumatera. We identified that surveillance training 
was the most associated variable to the poor level of 
participants’ knowledge.
Surveillance is playing a critical role in 
preventing and controlling the public health emergencies 
situation like COVID-19 [20], [28]. Our study revealed 
that participants who have received any surveillance 
training have good knowledge about COVID-19 
(59.3%). We identified significant knowledge gaps 
between those who have received surveillance training 
and those who have not received surveillance training. 
For instance, as much as, 59.3% those who have 
received surveillance training have good knowledge 
of COVID-19 rather than those who have not received 
surveillance training (39.6%). Although COVID-19 is a 
new emerging infectious disease, participants who have 
received surveillance training showed a good level of 
knowledge. This can be explained because the topic-
related prevention and control including surveillance, 
outbreak investigation, and response of new emerging 
infectious diseases were included in the curriculum of 
the training. Not surprisingly, participants who have 
received surveillance training were 2.15 times more 
likely to be have good knowledge than they who not 
received training (95%CI: 1.09–4.27). Training is a key 
component to strengthen the capacity for public health 
surveillance and response [21].
The study also found that only 122 out of 
246 participants (49.6%) expressed a willingness to 
conduct investigation and contact tracing of COVID-
19 in the community. In addition, as much as, 27 
participants (79.4%) who have good knowledge and 
also have received surveillance training expressed a 
willingness to conduct surveillance. There were two 
main reasons that participant unwilling to conduct 
surveillance because of shortage of personal protective 
equipment (PPE) and fear of COVID-19 (57.3% and 
25%, respectively). Shortage of PPE occurs not only 
in North Sumatera but also in Indonesia [29], [30]. 
An appropriate PPE increases the confidence of the 
surveillance officers in conducting surveillance and 
outbreak investigation in the community [31], [32]. As 
COVID-19 is a new emerging disease and the most 
devastating effects globally, its emergence and rapid 
spread causes confusion, anxiety, and fear not only 
in the general public but also in health care workers’ 
perspective [33], [34], [35].
Another important finding was that social 
media as the most predominant source of information 
related to COVID-19. Nowadays, social media has 
increasingly become a popular and important source 
of health information by connecting people with health 
contents, experts, support, and latest news. The 
social media can be used to improve professional 
networking and education, public health programs, 
sharing of health information, and also online 
surveillance training [36], [37]. Finally, we are now 
facing the unpredictable public health emergencies 
situation [38], [39]. Surveillance has responsibilities to 
prevent, detect, and respond it. Policy-makers should 
consider the perspectives of surveillance systems as 
the core effort of public health. Therefore, it is a crucial 
need to conduct surveillance training to all surveillance 
officers to enhance their knowledge and willingness 
to conduct surveillance and outbreak investigations in 
the next future [20], [21], [40].
Strength and limitation
To the best of our knowledge, this is 
the first study examining the knowledge toward 
COVID-19 among surveillance officers and outbreak 
investigation team in Indonesia. The survey 
provides direct information about the knowledge of 
COVID-19, and the result determines the importance 
of surveillance training. However, the survey was 
conducted in only one province in Indonesia, the 
results may not be generalizable to other provinces. 
In addition, the measurement of knowledge may be 
imprecise due to the limited number of items. Further 
study is needed to expand upon and resolve these 
issues.
Conclusions
The knowledge of surveillance officers and 
outbreak investigation team of COVID-19 in North 
Sumatera is relative low. Participants who have good 
knowledge and have received surveillance training 
expressed a willingness to conduct surveillance of 
COVID-19 in the community. There is a clear need 
of training for surveillance and outbreak investigation 
team to improve the understanding and skill to 
prevent the public health emergencies situation and 
preparedness the emergencies situation in the next 
future.
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